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Abstract 
We prove that: (1) A metric continuum X is T-admissible if and only if the admissible 
fiber M(x) is path-connected for each x E X. (2) The metric continuum X is T-admissible if 
and only if C(X) is T-admissible. An example of noncontractible metric continuum X 
having noncontractible hyperspace C(X) without any R’-continuum is given. 
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1. Preliminary 
Let (X, d) be a metric continuum. Denote by 2x and C(X) the hyperspaces of 
all nonempty closed subsets and all nonempty subcontinua of X respectively 
endowed with the Hausdorff metric H which is defined by HU, B) = inf{e > 0: 
A c N(E, B) and B c NE, A)] for A, B E 2x, where ATE, D) = (x E X: d(x, d) < E 
for some d E II}. We shall also consider the hyperspaces C2(X> = C(C(X)) with 
the Hausdorff metric H2 induced by H. 
For each x EX, let T(x) = {A E C(X): x EA}. We call T(x) the total fiber of 
X at x. T(x) is always arcwise connected and closed in C(X). A notion of 
admissible fiber was first introduced in [9] which was used in [l] and [2], which we 
state here. An element A E T(x) is said to be admissible at x in the space X if, 
for each E > 0, there is 0 < 6 such that each point y of the &neighborhood of x in 
X has an element B E T(y) such that H(A, B) <E. For each x EX, let dsl(xMA 
E T(x): A is admissible at x in X). d(x) is called the admissible fiber of X at x 
in X. We note that (x}, X~dx) and &‘(x) are always closed in C(X). Let 
M = {x E X: T(x) #d(x)}. A4 is called the M-set of X. It is always contained in 
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the set of all points of X at which X is not connected im kleinen. The points in 
the complement of the &-set are called k-points of X. For more about the 
admissible fibers, and A-set, we refer to [7,9,10]. 
The notion of order arc [4], which Kelley called a segment in [3], has been used 
extensively in hyperspace theory. Let 9~ C(X) and &,A, E 9 with A, CA,. An 
order arc contained in 9 whose initial point is A, and its terminal point is A, is 
called an order arc in F from A, to A,. In case A, = A,, we do allow degenerate 
arc. By a parametrized order arc (Y from A, to A,, we mean a homeomorphism of 
[0, l] onto (Y whose initial point is A, and its terminal point is A,, and we write 
ff = MN, E [O,i], where a(01 =A, and a(l) =A,. Furthermore, if, for each t E [O, 11, 
we let 6’r = {a(s) E cy: 0 G s g t} then cyI is an order arc from A, to a(t) and the 
collection 2 = (&Jt E 1o,1l is a parametrized order arc in C2(X> from ho = {A,] to 
6i( = a) induced by a. 
2. T-admissibility and admissible fiber 
The T-admissibility condition on a metric continuum is weaker than property k 
141 and is a necessary condition for the hyperspace contractibility [7]. In this section 
we will prove that T-admissibility is equivalent to the space having connected 
admissible fiber. Also a metric continuum X is T-admissible if and only if C(X) is 
T-admissible. Thus a T-admissible space does not contain any R’-continuum [8]. As 
an application, we mention at the end of the section a T-admissible continuum X 
having noncontractible hyperspace without containing any @-continuum, which 
answers Charatonik’s question [l, Question 211. 
Lemma 2.1. Let X be a metric continuum. Let d(x) be the admissible fiber at x in 
X. If &? is a nonempty closed subset of S’(X), then U L@ = UlB: B ~58’1 E&(X). 
Proof. Let C = U 9. Since the union map is continuous [3, p.231, C is compact. 
Also, since x E n ~8, C is connected. Let E > 0 be given. Since ~8 is a compact 
subset of C(X), there is a finite subset JZ = {B,, B,, . . . , B,) of LI? such that if 
B ~97 then H(B, B& < & for some Bi. Let B’ = U rFIBi. Then, since Bi E&(X) 
for each i, B’ E~X) by 19, Proposition 1.51. We note that H(C, B’) Q H2(G’, _%I 
< $6. Since B’ E&(X), there is 0 < 6 such that each point y in the S-neighbor- 
hood of x in X has an element E E T(y) such that HCB’, E) < SE. Hence 
H(C, E) < E. 0 
Theorem 2.2. Let X be a metric continuum and S’(X) be the admksible fiber. Then 
the following statements are equivalent: 
(1) A?(X) is connected. 
(2) MIXI is path-connected. 
(3) For each A E S&X), there is an order arc in S&X> from A to X. 
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Proof. (1) 3 (2) Since M(x) is a subcontinuum of C(X), 2ti(x) is arcwise connected 
by [3, Theorem 2.71. Let (J be the restriction of the union map U on 2ti(r) E3]. For 
each A?? E 2&c”), ~(9’) = tJ 9 E&(X) by Lemma 2.1. On the other hand, if 
A EM(X), then {A) E 2-@‘(‘) and a({&) =A. Hence the continuous map (+ is 
smjective, B’(X) is path-connected. 
(2) 3 (3) Let f : [O, 11 *M(x) be a path such that f(O) = {xl and f(1) =X. Let 
A E&(X). Let g :[O, 11 *M(x) be defined by g(t) =A uf(t) for each t E 10, 11. 
Then, for each t, A Uf(r)E_w’(x) by [3, Proposition 1.51. It is clear that g is 
continuous and g(0) = A and g(1) = X. Consider the collection {g([O, tl): t E [O, 111. 
Since g([O, tl> = {g(s): s E LO, tl), g(K), tl> is a closed subset of J&X). Hence 
U g([O, t]) E.&X) by Lemma 2.1. The collection p = {U g([O, tl): t E [O, 111 is an 
order arc in M(x) from A to X. And (3) * (1) is obvious. 0 
Definition [9]. Let X be a metric continuum and p : C(X) --$ EO, u(X)] be a 
Whitney map. X is said to be T-admissible if, for each (n, s) E X X [0, uL(Xll, the 
following condition is true: for each A E u-‘(s) n_d(x> and each 1 E 
[u(A), u(X)], there is an element B E u-‘(t) f-w(x) such that A cB. 
Theorem 2.3. Let X be a metric continuum. If, for each x E X, the admissible fiber 
_w’(x) contains an order arc from {x) to X, then X is T-admissible and each 
admissible fiber JZ’( x ) is path-connected. 
Indeed, if A E.w’(x) and t E [u(A), u(X)] and Q is an order arc in M(x) from 
{x} to X, then the set p = {A U B: B E o} is an order arc from A to X. Since 
A u B E&(X) by 19, Proposition 1.51 for each B E (Y, j3 is an order arc in d(x). 
Thus /J(P) = [/.U), /4X)1. 
It is known that if the .&set of a metric continuum X is nonempty, then each 
component of the &-set is nondegerate 17, Proposition 2.21. 
Lemma 2.4. Let X be a T-admissible space. Suppose M, is a component of the M-set 
of X and x EM,. Then, for each A E&(X) n Cm and each t E [u(A), ,4X)], 
there is an element B E&(X) with u(B) = t such that A C B c K. 
The proof is identical with that of Proposition 3.2 in f73 if one replaces {xl by A 
and 0 by u(A). 
Theorem 2.5. Let X be a T-admissible space with a component M, of the &?-set M of 
X. Let x E M, and A E s/(x> n Cm. Then there is an order arc in .u’(x) from A 
to x. 
Proof. Since M, EM(X) and any subcontinuum B of X containing M, is admissi- 
ble at x in X by [7, Proposition 3.31, if (Y is an order arc in C(X) from M, to X 
then (Y cd(x). 
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Now let A E&(X) I? C(MJ such that A # M,. We show first that there is an 
order arc (Y in B’(X) from A to A4,. 
Let s = pm - p(A) > 0. For each positive integer n, let 0, = {p(A) + k/2”: 
0 G k G 2”). We define, for each positive integer n, a collection ST, of elements of 
M(x) n Cm as follows: let A =A; and M, =A!&, and for each positive integer 
0 <k G 2”, let AZ be an element of &x)n C(MJ such that &4:) =&4) + 
b/2” and Ai_ 1 CA”, which is provided by Lemma 2.4. Let SF, = {A:: 0 G k G 2’?. 
Let D = Li 13, (limit inferior of the sequence {Dn}). Then Li D, = Ls D,, (limit 
superior of the sequence). Also D = [&4), &iQ]. It is also clear that any 
subsequece of the sequence (0,) converges to D. 
Since each F0 is compact, (9J is a sequence in 2c’x’. Hence it has a 
convergent subsequence {Fd Let (Y = Lt Fni. We claim that (Y is an order arc in 
d(x) I? Cm) from A to M,. Clearly A and M, are members of (Y. Since each 
element of (Y is a limit point of the closed set &(x) n C(Mil? so that (Y C&(X) n 
C(Ma;>. Next we show that I = D. Let t ED. Then there exists a sequence 
(ti}r=l, where each ti E Da,, such that ti + t. Let A’ E Fn, such that F(A’) = t,, for 
each i. Then we have a sequence {A’fi= 1 in M(x) n Cm. This sequence has a 
convergent subsequence {A’J)~=~. Let B = limj,,A’~. Then B E Ls 9& = Lt Fj,, 
and ,u(B) = t by the continuity of P. 
We now show that there is a one-to-one correspondence between D and (Y. 
Suppose B,, B, E (Y such that p(B,) = p(B,) = t. Since Ls Yni = Lt 9&, there are 
two sequences {Bf}i=, and {B&+ where Bf, Bi E 9& such that Lt B; = B, and 
Lt Bi = B,. Since Bf, Bi E 9;2, for each i, either Bf c Bi or Bi C Bf for infinitely 
many i. Without loss of generality, we assume that Bfk c B$ for k = 1, 2, 3.. . . 
Then B, = Lt BF c Lt B$ = B,. Hence by the property of p, we have B, = B,. 
Let us show that if B,, B, E (Y then either B, c B, or B, c B,. Since D and LY 
have one-to-one correspondence, we may suppose p(BI) < p(B,). Let {B,$= ,, 
j = 1, 2, Bi E 9& be two sequences such that Lt Bi = Bj, j = 1, 2. Since p is 
continuous, there is a positive integer N such that p(Bf) < pu(Bi) for all i > N. 
Hence Bf c Bi for all i > N. Therefore B, = Lt Bf c Lt Bi = B,. 
Since the restriction of p on the closed set (Y is continuous, one-to-one, and 
onto D, (Y is an order arc. 
Let p be an order arc in C(X) from M, to X. As we observed in the first part 
of the proof, each element of j3 is admissible at x in X. Now we let y = (Y U f3. 
Then y is an order arc in M(x) from A to X. This completes the proof. 0 
Theorem 2.6. A metric continuum X is T-admissible if and only if for each A E M(x) 
there is an order arc in s’(x) from A to X. 
Proof. Suppose X is T-admissible. Let x E X. If x is a k-point of X, then 
M(x) = T(x). Any order arc from an element A E T(x) to X is contained in T(x). 
So we suppose that x is a point of the M-set A4 of X. Let A EM(X). If A c A4 
then A is contained in a component n/l, of M. Hence there is an order arc in 
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d(n) from A to X by Theorem 2.5. A\M# @, so let y EA\M. Then y is a 
k-point of X. Let a be an order arc from A to X. Then LY c&y) = T(y). 
However, A u B = B E&‘(X) for each B E (Y by [9, Proposition 1.51. Hence a is an 
order arc in B?(X) from A to X. 
The converse is Theorem 2.3. 0 
Corollary 2.7. A metric continuum with nonempty J-set M is T-admissible if and 
only if for each component M, of M and each x EM, there is an order arc in 
LZ$X) n C(MJ from Ix] to M,. 
Proof. We prove only the converse. Let A E&(X) n pel(s) and t E [&A)+(X)]. 
If x E X\M, then x is a k-point. Hence there is an order arc LY in T(x) =&(x) 
from A to X. Thus there is an element B E (Y such that p(B) = t. If x EM, then 
let A4, be the component of A4 containing x. Let /3 be an order arc in A!(X) n 
C(M,) from {x} to M,, and let y be an order arc in 4x) from M, to X. Let 
(Y = p U y. Then (Y is an order arc from (x} to X. Let (Y’ = {A U B: B E a}, Then (Y’ 
is an order arc in A?‘(X) from A to X. Thus there is an element B E (Y’ such that 
h.(B)= t. q 
Corollary 2.8. A metric continuum X is T-admissible if and only if the admissible 
fiber S?(X) is path-connected for each x E X. 
Let A E C(X). We denote the total fiber at A in C(X) by I&A) and the 
admissible fiber at A in C(X) by &A). We note that (A}, C(X) E&A). Also 
f(X) =2(X) because C(X) is connected im kleinen at X. 
Lemma 2.9. Let X be a metric continuum and x E X. Zf A E&(X) then A * = {(a}: 
a E A} E~({x}). On the other hand, if 9 E&(X}) then U 9 E&(X). 
Proof. Let E > 0. Since A ELZ’(X), there is 0 < 6 < E such that if y is a point of the 
&neighborhood N(6, x) of x in X, then there exists B E T(y) such that H(A, B) 
<E. Then C(N(6, x)) = {A E C(X): A cN(6, x)) is a neighborhood of {x} in 
C(X). Let DE C(N(6, x)) and y ED. Let B f T(y) such that H(A, B) <E. 
Then B * U C(D), where B * = {{b}: b E B}, is a subcontinuum of C(X). And it is 
easily verified that H2(A*, B * U C(D)) < E. Hence A * is admissible at (x} in 
C(X). 
For the second part, let D = lJ g. Then x ED E C(X). Since 9 E&(X}), let 
e8 be the &neighborhood of (x} in C(X) such that if B E@~ then there is a 
subcontinuum 8 of C(X) containing B such that H2@, 8) < E. Since lJ @a = 
N(6, x), if y EN(~, x) then {y} EBB. So there is a subcontinuum 8 of C(X) 
containing {y) such that H2@, 8’) <E. Since y E lJ 8, and H(lJ a,lJ 8) G 
H2(8, 8), this proves that lJ 9 E&‘(X). q 
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Theorem 2.10. Let X be a metric continuum. If C(X) is T-admissible then X is 
T-admissible. 
Proof. Let A ES&X). Since A * EL&X}) by Lemma 2.9 and C(X) is T-admissible, 
there is an order arc (Y * in J&(X}) from A * to C(X) by Theorem 2.6. Since the 
union map u is continuous, the image of (Y * under U is a subcontinuum of C(X) 
containing both A = U A * and X = U C(X). Furthermore, lJ 0 E&(X) for each 
0 E (Y * c&(x}) by Lemma 2.9. Also, if Si E (Y *, i = 1, 2, such that 0, ~0~ then 
U 0, c U 0,. Since the image of (Y * under u is a subcontinuum of C(X) 
satisfying the order relation c and p is continuous, we have p(tJ (Y * > = 
[/&I), /dOI. H ence we see that for each t E [p(A), p(X)] there is an element 
B E&(X) such that p(B) = t and A cB. q 
Lemma 2.11. Let 0 <E. Let Ai, Bi~C(X), i=O, 1, such that AoCA1, BoCB1, 
H(A,, A,) <E, and H(A,, Bi) <E for i = 0, 1. Suppose (Y is an order arc in C(X) 
from A, to A, and p is an order arc in C(X) from B, to B,. Then H2(cq P) =C 2~. 
Proof. (i) Let A E a. Since A,, CA, we have A, CN(e, A). Ah A CA1 c&, A,). 
Hence H(A,, A) <E. Similarly we have H(A, A,) < l . ThUS H(A, Bt) G 
H( A, Ai) + H(Ai, Bi) < 2~. 
(ii) Let B up. Since H(A,, B,) < 2~ and B CB1, we have B CN(2e, A,). MSO, 
since H(A,, B,) < E and B, c B, we have A,, CN(e, B,) CN(e, B). Hence we 
have H(A,, B) < 2~. In a similar manner, one can show that f&4,, B) < 2~. BY 
combining (i) and (ii), we have that H2(a, p) < 2~. 0 
Lemma 2.12. Let (Y be an order arc in 4.x) from A, to A. For each 6 > 0, there is 
0 < 6 < & such that whenever B, E C(X) such that H(A,, B,) < 6, there is an 
order arc P = {Bl&,,11 in C(X) with the initial point B, such that H(A, B,) < & 
and H2(a, j3) < fe. 
Proof. Let A,,, A,, . . . , A, be elements of (Y such that A, = A, Ai cA,+~ and 
H(A,, Ai+l) < & for i = 0, 1, 2,. . . , n - 1. Let q be an order arc from Ai to 
Ai+ for i=O, 1,2 ,..., n - 1 such that (Y = tJ~:~cq. Since Aj~M(x) for i = 
0, 1, 2,. . . ) n, there is 0 < S < & such that whenever d(x, y) < 6, there are 
B,, B,, . . . , B, E T(y) such that H(A,, Bi) < ae for i = 0, 1, 2,. . .,n. Then for 
each integer 0 <k Q n, we have I&A,, lJik,,Bi) = H(UfcoAi, UfSoBi) < 
max{H(A,, Bi): i = 0, 1, 2,. . ,, k} < ae by [7, Lemma 1.41. Now, for each 0 < k < n 
- 1, let Pk be an order arc from U fcoBi to U nimbi. Then H2(a,, Pk) < 3~ by 
Lemma 2.11 for each 0 G k G n - 1. And clearly /? = U tI$lk is an order arc in 
C(X). Now it is easy to check that H2(a, p) d fe. Cl 
Lummg 2.13. Let X be a T-admissible space and A E C(X) and A # X. Then there is 
a parametrized order arc & = {&,jt E l0,11 c1 in M(A) from ho = (A) to &,, where al, is 
an order arc in C(X) from A to X. 
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Proof. Let x EA. Since X is T-admissible, there is a parametrized order arc 
ix’ = 1&I), E[OJ) in &x) from {x)( = ~~‘(01) to X( = cr’(l)) by Theorem 2.6. Let 
a = (A u a’(t): a’(t) E a’}. Then cr is an order arc in C(X) from A to X. We 
parametrize LY such that (Y = {(Y(s))~,]~,~] with ~(0) =A and (~(1) =X. For each 
s E [0, 11, let &, = {a($> E (Y: 0 Q s’ G s). Then &‘s is an order arc in C(X) from 
a(0) =A to (Y(S), and the collection & = {&s)~r]O,l] is a parametrized order arc in 
C’(X) from the degenerate arc so = {A) to &i = (Y. 
We show that gs E&A) for each s E 10, 11. Let E > 0. For the terminal point 
a(s) of &,, there is a’(r) E (Y’ such that (Y(S) = A U a’(r). Then the collection 
a; = (c~‘(r’) E (Y’: 0 G r’ G r) is an order arc in M(x) from (x) to a’(r). Then by 
Lemma 2.12 there is 0 < 6 < & such that whenever d(x, y) < 6 then there is an 
order arc p’ = (P’(t& E]O,l] with initial point (y) such that H(a’(r), p’(l)) < & and 
H2(& p’) < 3~. Now let B E C(X) be such that H(A, B) < 6. Then B contains a 
point y such that d(x, y) < 6. So let p = {B Up’(t): P’(t) EP’). Then /3 is an 
order arc in C(X) from B to B Up’(l). We now show that H’(&,, p> < E. 
Let A’ E 4,. Then A’ =A U a’(p) for some (u’(p) E &. Since H’(u’, p’) < +E, 
there is an element P’(Y) E p’ such that H(cx’(l)), P’(V)> < &. Hence MA’, B U 
P’(v)) = H(A U a’(p), B U P’b>> G max(H(A, B), H(a’(p), p’(v)>) G &. Simi- 
larly one can show that for B’ E /3, there is an element &($I E &, such that 
H(B’, &(s’)) < $E. This proves H2(p, 2,) < E. Thus &, E&A). q 
Theorem 2.14. If X is a T-admissible space, then so is C(X). 
Proof. Let A E C(X). We show that there is an order arc in &A) from (A) to 
C(X). 
If A = X then X is a point at which C(X) is connected im kleinen. Thus X is a 
k-point of C(X). Hence s(A) = i%4). So there is an order arc in &AI from {X) 
to C(X). 
Suppose A #X. Then by Lemma 2.13, we have an order arc & = (&,)IE]O,l] in 
&?A) from {A) = G, to Gi, where &r is an order arc in C(X) from A to X. Let 
9 = K), E[O 11 be an order arc in C2(X) from (pi to C(X). Since &i c jjr, XE C$ n 
qt, and q, k~?‘s;<X> because X is a k-point of C(X), we have 9, E&A) by [9, 
Proposition 1.51. Hence 9 c&A). It is clear that & U f is an order arc in &A) 
from {A) to C(X). 0 
Corollary 2.15. A metric continuum X is T-admissible if and only if C(X) is 
T-admissible. 
Lemma 2.16. Let f be an open continuous map on a metric continuum X onto a 
metric continuum Y. Zf X is T-admissible, then so is Y. 
Proof. We show that for each y E Y there is an order arc in d(y) from Iy) to Y. 
Let x EX such that f(x) = y and let a be an order arc in J&‘(X) from Ix) to X. 
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Then the set f *(cy) = (f(A): A E a), where f * : C(X) + C(Y) is the induced map 
by f, is an order arc in C(Y) from (y) to Y. Let E > 0. Let B =f(A) for some 
A E (Y. Since f is uniformly continuous, we choose 6 > 0 such that whenever 
&a, b) <6, &f(a), f(b)) <E. Since A E_&(X), let 6, <6 such that each point b 
in the &neighborhood U of x has an element A’ E T(b) such that MA, A’) < 6. 
Let y’ E V=f(V> and b E U such that f(b) = y’. Then H(f(A), f(A)) < E. Hence 
f *C(Y) is an order arc in A?(Y) from (y) to Y. Thus, by Theorem 2.3 the conclusion 
follows. 0 
Theorem 2.17. Metric continua X and Y are T-admissible if and only if XX Y is 
T-admissible. 
Proof. Suppose X and Y are T-admissible. Let p = (x, y> EX X Y and d(p) be 
the admissible fiber at p in X x Y. Let M(x) and J&Y) be the admissible fibers at 
x in X and at y in Y respectively. Since X and Y are T-admissible, by Theorem 
2.6 we have an order arc LY c.dx) from (x) to X and another one p c&(y) from 
(y) to Y. It is easy to check that A?(X) x&(y) cd(p). Let y = (a x (y}) u (XX p), 
where aX(y}=(AX(y): AE~Y} and XXp=(XXB: BEP}. Then yc~?(p) 
and y is an order arc in C(X X Y) from ( p} to X X Y. 
Since the projection maps are open, the converse follows from Lemma 2.16. q 
Examples 2.18. The class of T-admissible spaces includes the class of metric 
continua with property k. Here we give three examples of T-admissible spaces 
which do not possess property k. Let X be a nonlocally connected metric space. 
Let N = (x EX: X is not locally connected at x}, and call it the nonlocally 
connected set of X. Then the components of N are nondegenerate. 
(1) Let X, be a space with property k having nonempty nonlocally connected 
set N. Let p be a point of a component N, of N. Let X, = [O, 11. We identify p 
and 0 by f. Let X=X, u f X,. Then C(X) is contractible [6, Theorem 5.21. 
Hence X is T-admissible. On the other hand, X does not have property k. To see 
this, consider a subcontinuum A = K u [0, ;I, where K is a nondegenerate conver- 
gence continuum of X, contained in N, 15, Theorem 5.121 such that N, \K # fl. 
Then A is not admissible at f(p). 
(2) We define a dendroid X in the plane as follows: Let a = (1, 0) and 
b = (0, 0). For each positive integer n, let a, = (1, l/n> and b,, = (0, -l/n>. Let 
[a, b] denote the line segment between a and b. Let X = [a, bl U (U ~=Ja,, b]) 
U (U z= Jb,, a]). Then the nonlocally connected set N is [a, bl. Let x be an 
interior point of [a, b] and let A = [x, a] U [a, b,]. Then A is not admissible at x 
in X. Hence X does not have property k. We now find, for each x E N, an order 
arc in _&x1 from (x) to X as follows: Let A, = ((1 - t)x + tb, (1 - t)x + ta] for 
each t E [O, 11. Then A, E&(X) for each t and the collection (Y = (A,: t E [O, 11) is 
an order arc from (x) to N. Let p be any order arc in C(X) from N to X. Then 
(Y U /3 is an order arc in A?(X). If x EX\N then x is a k-point. Hence X is 
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T-admissible. Moreover, by applying [7, Theorem 3.51, one can see that C(X) is 
contractible. 
(3) It was shown that the continuum X in [l, Example 51 does not contain any 
F-continuum and C(X) is not contractible. We show that this continuum is a 
T-admissible space. Note that the A-set it4 of the space consists of all points x at 
which X is not connected im kleinen. That is M is the union of the vertical 
segment [a, cl, all sets of the form T’\{a,], where T, = [a,, b,l U Lb,, c,J U 
[b,, d,] is the limiting triad, and the images of T, \ {a,) under the symmetry with 
respect to the origin. For each x EM,, where A4, is the component of M 
containing x, we find an order arc p in B’(X) f~ Cm from {x] to M,: If 
x E [a, c], let p = {[(l - t)x + tc, (1 - l>x + tu]: t E [O, 11). Then /3 is an order arc 
in S’(X) n C([u, cl). If x E T,\{u,}, then p = {[(l - t)x + tc,, (1 - t)x + tu,]: 0 d 
t 6 l} u ([a,, CJ U [b,, sd,]: 0 Q s G 11 for x E [cn, b,), p = {[(l - th + td,, (1 - 
t)x + tu,]: 0 G t G 1) u {[a,, d,] u [b,, sd,]: 0 Q s Q l] for x E [d,, b,), and for 
x E [b,,, a,] we take p = ((1 - t)x + tb,, (1 - t)x + tu,]: 0 6 t G 1) U {[a,, b,l U 
[b,, SC,] u [b,, se&]: 0 6s G 111. Then each p is an order arc in S’(X) n C(T,). 
Thus X is T-admissible by Corollary 2.7. Hence by Theorem 2.14, C(X) is 
T-admissible. Therefore C(X) does not contain any R’-continuum by [8, Proposi- 
tion 51. This answers the question of Charatonik [l, Question 211. 
References 
[l] W.J. Charatonik, R’-continua and hyperspaces, Topology Appl. 23 (1986) 207-216. 
[2] D.W. Curtis, Application of a selection theorem to hyperspace contractibility, Canad. J. Math. 37 
(1985) 747-759. 
[3] J.L. Kelley, Hyperspaces of continuum, Trans. Amer. Math. Sot. 52 (1942) 22-36. 
[4] S.B. Nadler Jr, Hyperspaces of Sets (Marcel Dekker, New York, 1978). 
[5] S.B. Nadler Jr, Continuum Theory, an Introduction (Marcel Dekker, New York, 1992). 
[6] T. Nishiura and C.J. Rhee, Cut points of X and the hyperspace of subcontinua, Proc. Amer. Math. 
Sot. 82 (1981) 149-154. 
[7] C.J. Rhee, Obstructing sets for hyperspace contraction, Topology Proc. 10 (1985) 159-173. 
[8] C.J. Rhee and K. Hur, On spaces without R’continua, Bull. Korean Math. Sot. 30 (1993) 295-299. 
[9] C.J. Rhee and T. Nishiura, An admissible condition for contractible hyperspaces, Topology Proc. 8 
(1983) 303-314. 
[lo] C.J. Rhee and T. Nishiura, Contractible hyperspaces of subcontinua, Kyungpook Math. J. 24 
(1984) 143-154. 
